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(54) Brazing alloy 

(57) A brazing alloy which comprises copper, phosphorus and tin to which has been added a component which 
prevents the formation of a sheet of brittle phosphides when used with mild steel. The component for preventing the 
formation of a sheet of phosphide is a Group VIIA or VIIIA metal, preferably nickel. 
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SPECIFICATION 

Brazing alloy 

5 This invention relates to an alloy, in particular to 
an alloy suitable for brazing metals such as mild 
steel. 

Brazing is the joining of two pieces of metal by 
fusing a third metal. The temperatures involved are 

10 generally in excess of 450°C (below this the proc- 
ess is referred to as soldering), and a typical braz- 
ing operation employing brass as the filler metal 
will require temperatures in the order of 950°C. 
So-called "silver solder" is in fact a brazing alloy 

15 for joining, e.g., mild steel, with an application 
temperature in the region of 650 - 700°, but is rela- 
tively expensive. Other low temperature brazing al- 
loys are available, for example the Cu-P-Sn system. 
These also operate in the region of 650 - 700°, but 

20 are not suitable for joining articles of mild steel 
sine the joints are too brittle and lack the neces- 
sary strength. 

The invention seeks to provide a low-tempera- 
ture brazing alloy less expensive than silver solder 

25 and which can be used to join mild steel. 

According to the present invention there pro- 
vided a brazing alloy which comprises copper, 
phosphorus and tin to which has been added a 
component which prevents the formation of a 

30 sheet of brittle phosphides when used with mild 
steel. 

It has been found that the low strength of mild 
steel joints produced with conventional Cu-P-Sn al- . 
loys is due to formation of a sheet of brittle phos- 
35 phides in the joint. The addition of a component 
which prevents the formation of this brittle sheet, 
or causes the phosphides to be formed in a dis- 
continuous manner, greatly increase the strength 
of joints. 

40 The preferred component for preventing the for- 
mation of a sheet of phosphide is nickel, but other 
Group VHA and VINA metals may also be em- 
ployed. The amount of component employed may 
be varied through fairly wide limits, from 2% 

45 through to 22% or more, although for most pur- 
poses from 4 to 20% will be used. In the lower 
ranges, e.g. from 4 to 15% a useful increase in 
strength is obtained at temperatures around 7O0°C. 
Amounts above 15% Ni give even greater 

50 strengths of joint but may require higher brazing 
temperatures. 

The base alloy may be any of the conventionally 
used Cu-P-Sn brazing systems currently available. 
The alloy of the invention is preferably formulated 

55 as a paste for convenience in brazing applications, 
and moreover we have found that at least in some 
end-uses formulation as a paste allows results to 
be achieved which are not possible with wires, 
foils or the like. A typical paste formulation would 

60 have about 70% alloy in an organic binder, typi- 
cally a suspension, usually with a flux. 

In a particular Example a standard brazing alloy 
of the composition 7.1% P, 5.6% Sn, 87.3% Cu was 
made up with the following amounts of nickel, and 

65 organic binders suitable for torch brazing. Six mm 



x 25mm single lap specimens of mild steel were 
brazed with the alloys and tested for shear 
strength. 

With from 4 to 15% Ni shear strengths in the re- 
70 gion of 40 to 50 MNm- 2 were obtained. For exam- 
ple, with 8% Ni the following results were 
obtained: 42, 43, 51, 45, 43, 54 MNrn- 2 , which is 
less than a similar brass braze but nevertheless 
useful, and of course obtained at temperatures of 
75 about 250° less than those require for brazing with 
brass. 

Above 15% Ni causes the joint strength to in- 
crease to around 60 MNm- 2 , but the brazing tem- 
perature may have to be raised somewhat. 
80 The alloys of the invention provide a cheaper al- 
ternative to silver solder in the brazing of mild 
steels. 



85 



CLAIMS 



1. A brazing alloy which comprises copper, 
phosphorus and tin to which has been added a 
component which prevents the formation of a 
sheet of brittle phosphides when used with mild 

90 steel. 

2. An alloy as claimed in claim 1 in which the 
component for preventing the formation of a sheet 
of phosphide is a Group VIIA or VIIIA metal. 

3. An alloy as claimed in claim 2 in which the 
95 metal is nickel. 

4. An alloy as claimed in any of claims 1 to 3 in 
which the amount of component employed may be 
varied from 2% through to 22% or more. 

5. An alloy as claimed in claim 4 in the amount 
100 of component ranges from 4 to 20%. 

6. An alloy as claimed in any of claims 1 to 5 in 
which the base alloy is a Cu-P-Sn brazing alloy. 

7. An alloy as claimed in any of claims 1 to 6 
formulated as a paste. 

105 8. An alloy as claimed in claim 7 in which the 
paste comprises about 70% alloy in an organic 
binder, with a flux. 

9. An alloy according to claim 1 substantially as 
hereinbefore described with reference to the fore- 

110 going examples. 
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COPPER ALLOY BRAZING SHEET AND ITS PRODUCTION 

PROBLEM TO BE SOLVED: To obtain a brazing sheet with which multipoint 
simultaneously brazing is possible and the lowering of a brazing temp, is possible and its 
production. 

SOLUTION: This brazing sheet is formed by coating at least one surface of a core 
material consisting of copper or copper alloy with a brazing filler metal contg., by weight, 6 
to 15% Sn, 5 to 7% Ni arid 5 to 8% P and consisting of the balance Cu as a skin material. 
A method of forming the skin material consisting of the brazing filler metal on the surface 
of the core material by applying the powder of the brazing filler metal constituting the skin 
material in the form of a mixture mixed with an org. binder on at least one surface of the 
core material consisting of the copper or copper alloy, subjecting the core material to a 
heat treatment to evaporate and dissipate the org. binder in the coating film of the mixture 
and to dissolve the powder of the brazing filler metal, then cooling the core maternal is 
adapted. 
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